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Walkability research: concept, methods and a critical review of post-socialist
studies

The history during which a post-socialist urban environment was shaped was not pe-
destrian-friendly but focused on automobilization primarily. Therefore, it is important
to study, measure and improve urban pedestrian areas. The main aim of this paper is to
open the discussion regarding selected theories and approaches to measuring and quan-
tifying this phenomenon, as well as to provide a bibliometric analysis and critical re-
view of scientific records from the post-socialist countries, where the walkability con-
cept has not yet been well-established. In conclusion, a future research agenda based
on the post-socialist research limitations is proposed. The results of walkability studies
can be the basis for municipal representatives to create a healthy transport environ-
ment.
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INTRODUCTION

Among the main dimensions of an “ecological city”, the most important ones are
e.g. minimization of car traffic, emphasis on walking, cycling and public transport,
a compact urban form and a people-centered city center (Kenworthy 2006). Walk-
ing (as well as cycling) has been understood as a “green” mode of transport
(Southworth 2005 and Rafiemanzelat et al. 2017), making it a suitable alternative
for implementing the principles of sustainable urban mobility. Additionally, walka-
bility is considered (to be) one of the basic pillars of a sustainable city and an essen-
tial part of an integrated intermodal transport system (Kenworthy 2006 and de
Freitas Miranda and da Silva 2012).

However, the walkability concept has not been equally understood by all au-
thors. On the contrary, the variability of interpretation is relatively wide. The sim-
plest models work with walking accessibility calculations (e.g. Cervero and Kockel-
man 1997) while not looking at other pedestrian factors contributing to a complex
commuting experience. Yet, such a simplified understanding has been met with fre-
quent criticism. As a reaction, BleCi¢ et al. (2015) operate with the term “quality of
accessibility”, the idea which rejects the time destination accessibility as a deter-
mining priority and acknowledges the importance of qualitative attributes that are
often difficult to measure. Looking at walkability definitions, some authors refer to
comfort, security or a visual experience (Southworth 2005 and Tsiompras and Pho-
tis 2017). However, the walking environment should not only enable passing
through a particular area, but also create an opportunity to stay in and carry out var-
ious types of activities. Based on this understanding, walkability can be defined as
the extent to which the environment considers various needs of pedestrians from an
urban point of view.

ISSN 0016-7193 © Geograficky Ustav SAV / Institute of Geography SAS



GEOGRAFICKY CASOPIS / GEOGRAPHICAL JOURNAL 72 (2020) 3, 219-242

The social relevance of the problem consists in its contribution to the economic,
environmental and social principles of sustainability applications. A walkable envi-
ronment serves all public space users respecting their physical and social differ-
ences, thus equally satisfying seniors, parents with small children, impaired indi-
viduals and other groups with special needs. From the point of view of municipal
representatives, results of the walkability research may become the basis for creat-
ing a healthy transport environment (Gunn et al. 2017).

One of the most fundamental aspects of the concept is the need to return public
spaces to the people, which contrasts with the effects, directly or indirectly, created
by motorization. However, various barriers stand in the way of this ambition, the
most critical of which is probably the social acceptance of public space subordina-
tion to private cars. Indeed, car ownership and car use are closely related to the
social status perception (Steg et al. 2001). Kopnina and Williams (2012), as well as
Belgiawan et al. (2014) confirmed the theory that young people from lower social
classes and less-developed countries show a greater desire to own a car in the fu-
ture. In addition, the 1990s post-revolutionary increase in the number of cars was
much more intense in Central Europe than in the more developed countries of
Western Europe (Komornicki 2003). Moreover, as found by Pojani et al. (2018), in
the post-socialist countries car ownership is still strongly associated with the social
prestige of individuals. This is one of the reasons why it is important to discuss the
walkability issue in the Central and Eastern European post-socialist environment.
Additionally, in these countries, such studies are relatively rare. Moreover, they are
focused on health-related research primarily while often omitting a spatial perspec-
tive. There is also a lack of interest in the research area among geographers and
geoinformatics from post-socialist countries, with a few exceptions (e.g. DobeSova
and Kiivka 2012 and Risova and Sladekova Madajova 2020). The main aims of the
paper are therefore as follows:

— to introduce the walkability concept to geographers and other spatially-
oriented specialists, as well as to open the discussion regarding selected theories
and approaches to measuring and quantifying this phenomenon;

— to provide a bibliometric analysis and critical review of scientific records
from the post-socialist countries and based on their limitations define a future re-
search agenda.

THE WALKABILITY CONCEPT

The first walkability-related scientific papers appeared at the beginning of the
1990s with their origin in the field of urban development and concerned the quality
of the urban environment and suburbs (Southworth and Owens 1993, Southworth
and Ben-Joseph 1995 and Southworth 1997). It was also proved that selected envi-
ronmental attributes such as population density, diversity of land use and design of
streets encourage pedestrians to walk (Cervero a Kockelman 1997).

As a result, the theory of a direct link between the quality of the pedestrian en-
vironment and people's willingness to choose walking as the main transport mode
is now considered valid (e.g. Ariffin and Zahari 2013 and Rafiemanzelat et al.
2017) although there are several theories supporting a critique of this idea which
will be mentioned later.

Later, the walkability concept gradually become established in other research
areas as well. The work of Saelens et al. (2003) examining a relationship between
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environment perception, physical activity and body weight of individuals can be
considered an important milestone in the walkability research in public health. The
collaboration of urban planner Lawrence D. Frank with psychology researchers
was also significant. They examined a relationship between urban form and the
physical activity of its inhabitants (Frank et al. 2005), neighbourhood mobility,
BMI (body mass index), active modes of transport and air quality (Frank et al.
2006), as well as neighbourhood walkability, walking, car use and obesity (Frank
et al. 2007).

As clarified above, the walkability research has been applied in two main re-
search areas so far:

1. walkability as a part of an urban mobility system — applied primarily in the
fields of urban planning, transportation research, urban politics, urban geography
as well as transport geography. Environmental psychology and other behavioural
sciences are often involved in connection with traffic behaviour and environmental
perception studies;

2. walkability as encouragement of physical activity and a healthy lifestyle —
mostly investigated in sport science, psychology and health-related research areas.

Walking for transport as well as walking for recreation have been considered —
nonetheless, some researchers focus on both (e.g. Owen et al. 2007, Yang a Diez-
Roux 2012 and Nordh et al. 2017). Another typical research feature is that most of
the papers pertain to walkability of urban areas. The exception is e.g. the study by
Azmi et al. (2012) comparing the walking behaviour of individuals in rural and
urban areas.

Walkability as a reaction to urban motorization

The walkability concept arose from the reaction to the negative consequences of
urban motorization. The development of the concept can be divided into three stag-
es as follows:

Stage 1 — walkability is not a new phenomenon. In the pre-industrial era when
cars were not a part of a transportation system and the majority of movement was
realized by foot, urban environment was naturally walkable. Southworth (2005 p.
247), who dealt with the walkability evolvement, described pre-industrial cities as
settlements in which “[...] Activity patterns had to be fine grained, density of
dwellings had to be relatively high, and everything had to be connected by a con-
tinuous pedestrian path network.”

Stage 2 — appearance of cars and the subsequent subordination of urban envi-
ronment to motorization at the expense of pedestrians led to the pedestrian paths
network discontinuity (Southworth 2005), creation of barriers, noise, air pollution,
urban sprawl (Ng et al. 2015 and Rafiemanzelat et al. 2017) together with endan-
gering the pedestrians as the most vulnerable road users (Ariffin and Zahari 2013).

Stage 3 —is characterized by efforts to correct disadvantages caused by motori-
zation. Particular steps could be e.g. sustainable mobility plan designing, walkabi-
lity research or the realization of specific actions. The actions can be implemented
in various forms, from small but effective changes (e.g. small wins, sidewalk re-
pairs, changes in street lighting) through partial restriction of car traffic to full pe-
destrianization in terms of transforming the streets into a pedestrian area, excluding
all motorized vehicles.
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Walkable city

The term walkable or highly-walkable city has been widely used (e.g. Hoehner
et al. 2005, Deehr and Shumann 2009 and Marquet and Miralles-Guasch 2015) and
refers to an urbanized area in which environmental conditions for walking are high-
ly favourable. However, the perception of a favourable pedestrian environment
varies depending on particular city goals and is most often achieved by a combina-
tion of various types of car restrictions and other related solutions.

Car restrictions relate to the car ownership concept, which is considered a core
factor influencing the travel mode choice (He and Thegersen 2017) while affecting
sustainable urban mobility. Low car ownership and limited parking options lead to
pedestrian environment improvements (Soni and Soni 2016 and Turon et al. 2017)
and have been one of the most frequently examined topics in the context of sustain-
able urban mobility (e.g. Wootton 1999, Chapman 2007, Olszewski 2007, Douglas
et al. 2011, Zhang et al. 2014, Ding et al. 2016 and Lanzini and Khan 2017). Prob-
lems of car ownership and car use are closely linked to traffic jams, air pollution,
climate change, use of resources during the car production, health and quality of
life, noise, lack of greenery, urban sprawl, the effect of urban heat island, poor so-
cial interactions, insufficient physical activity, security or lack of space (e.g., Melia
2009, Morris et al. 2009, Roshan et al. 2010, Zhao 2010, De Vos and Witlox 2013
and Nieuwenhuisen and Khreis 2016). Together with car restrictions, it is neces-
sary to provide reasonable alternatives in terms of efficient public transport infra-
structure, a sufficient cycling network and quality pedestrian areas (Soni and Soni
2016). In addition, the car-free city should provide basic services and retail within
a walking distance, shelter from traffic, noise and pollution as well as space for
children to play outside without supervision (Rodier and Shaheen 2003).

Other solutions consist of architectural or other functional changes that may or
may not affect the existing urban form. Such actions can be e.g. to support land use
mix together with a planned compact development and a high density (Frank et al.
2005, Song 2005 and Brown et al. 2007) providing short distances between desti-
nations. The number, diversity and availability of urban facilities and amenities
within a certain distance and time are also desirable (Cervero and Kockelman
1997, Ding et al. 2011 and Bleci¢ et al. 2015), which enable the use of slow
transport modes such as walking and cycling. Other actions can be e.g. improve-
ment of the street connectivity, density and quality of pedestrian paths as well as
their adaptation to the impaired or otherwise delimited individuals (De
Bourdeaudhuij et al. 2003, Hajna et al. 2013 and Rice at al. 2016). Other important
factors are safety and comfort, for example the presence and quality of public light-
ing, existence of trees and other landscaping elements or the possibility to switch to
a public transport. Last but not least, the attractiveness of the pedestrian environ-
ment, providing a visual experience along the route, is also favourable (Blecic et al.
2015 and Turon et al. 2017).

Changes affecting the existing urban form are most easily applicable in newly
built urban areas, while in existing forms long-term planning is required. Some of
the environmental attributes are often fixed (e.g. the existing monofunctional dis-
trict with a predominance of family houses), causing limitations in achieving
a highly-walkable urban areas.
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Sustainability-related benefits of walkability

Walkability is one of the fundamental pillars of a sustainable city (Southworth
2005, Ariffin and Zahari 2013 and Rafiemanzelat et al. 2017) and the benefits of a
walkable environment comes from an environmental, social as well as economic
dimension of a sustainable development.

In case of the environmental dimension, the positive effect lies in the cut of traf-
fic congestion and need for parking lots, along with the reduction of noise, vibra-
tions and air pollution (Ng et al. 2015 and Turon et al. 2017). Other benefits of a
walkable city are natural resources preservation, microclimate improvement and
gains of areas for public space and urban greenery (Soni and Soni 2016).

Social dimension benefits pertain to the overall quality of life improvement
(Blecic¢ et al. 2015, Jaskiewicz and Besta 2016, Tong et al. 2016 and Zhao and
Chung 2017). In particular, such improvements pertain to the mental and physical
health of inhabitants, increase in the frequency and quality of social interactions,
increase in safety, reduction in traffic accidents as well as in social justice, which
can be seen in the availability of walking paths for all of the socio-economical clas-
ses (Southworth 2005, Ariffin and Zahari 2013, Ng et al. 2015 and Rafiemanzelat
et al. 2017).

Looking at the economic dimension, walkability contributes to the improvement
of the public space attractiveness, changes of spatio-temporal and consumption
patterns of individuals (Castillo-Manzano et al. 2014 and Ng et al. 2015). This pro-
motes tourism and investments and may increase employment rates. Last but not
least, road infrastructure maintenance costs are eliminated (Soni and Soni 2016 and
Turon et al. 2017).

WALKABILITY MEASUREMENT APPROACHES

There are three main approaches to measuring walkability: objective, subjective
and their combination. An objective approach operates with various types of mod-
els such as 3D model (Cervero and Kockelman 1997), Pedshed (Porta and Renne
2005) or commercial projects such as Walk Score (Kocher and Lerner 2007).
A subjective approach, on the other hand, focuses on the perception and other be-
havioural variables of individuals. The most commonly used approach is a combi-
nation of the previous two.

Objective approach to walkability measuring

A 3D model and its new modifications have been used in scientific papers most
frequently. This model is based on the three variables, namely: diversity — repre-
sented by the so-called land use mix (LUM), density — density of population, buil-
dings or job opportunities and design — calculated as intersection density.

The authors of the 3D model proved that the variables mentioned above encou-
rage walking. The original 3D model was used, for example, by Frank et al. (2005)
considering population density measuring while Stockton et al. (2016) took into
account housing density. The modified model was applied in the works of Frank et
al. (2006) by including a proportion of a retail floor area, Saelens et al. (2003) by
adding aesthetics and safety while Zandieh et al. (2017) added retail density and
intensity of land use. Others who modified the original 3D model are Lee and
Moudon (2006), Clark et al. (2014), but also others mentioned by Moura et al.
(2017).
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When using the 3D model, LUM is calculated from selected land use categories
only. The most frequently used methods of LUM calculation for the needs of walk-
ability assessment are Frank's 3-criteria model (Frank et al. 2005) considering resi-
dential, office and commerce areas or Frank's 6-criteria model (Frank et al. 2006)
taking into account single-family residential and multi-family residential areas as
well as areas for education, entertainment, retail and office.

Subjective approach to measuring walkability

In case of the subjective approach, there are different evaluation schemes as
well. The most widely used is NEWS (New Environment Walkability Scale), origi-
nally designed by Saelens et al. (2003), termed also as The San Diego Instrument
(Brownson et al. 2004). NEWS takes a questionnaire pattern, with questions cover-
ing areas as follows:

1. population density (in this case, represented by an individual or collective
housing buildings frequency of occurrence — e.g. how common are family houses
in your neighborhood?),

2. land use mix (proximity of selected types of urban amenities — e.g. how far is
it from your house to the nearest post office?),

and the remaining areas for which a 4-point Likert scale is used, namely:

. simplicity or difficulty of access to selected types of urban amenities,
. street connectivity,

. quality of infrastructure for cycling and walking,

. attractivity,

. traffic safety and

8. crime safety.

There have already been various NEWS modifications. The well-known is its
shortened version NEWS-A, proposed by Cerin et al. (2006 and 2009), together
with its adjustment for the Chinese cities’ assessment, the so-called Chinese
NEWS-A (Cerin et al. 2007). Another example is the NEWS-Y proposed, by Ros-
enberg et al. (2009), designed for young respondents specifically. The NEWS mo-
del popularity is evidenced by the numerous scientific works (e.g. Leslie et al.
2005, Adams et. al. 2009, Gebel et al. 2011, Qureshi et al. 2018 and Martinez-
Martinez and Ramirez-Lopez 2018).

There are also complex subjective approaches considering the full range of sub-
jective criteria (e.g. King et al. 2003 and Azmi and Karim 2012). On the other
hand, other approaches can focus on one criterion solely or a small group of indica-
tors. The example of such an approach can be a study based on different types of
barriers perception (Strohmeier 2016). As a complementary method, mental maps,
mostly to examine the relationship between walkability and the spatial cognition of
children (Moran et al. 2017), the perception of the neighborhood of seniors
(Bodeker 2018) or in any other suitable cases, can be used.

~N N bW

Critique of approaches to measuring walkability

Both of the above-mentioned approaches are subject to critique. In the case of
the subjective approach, the accuracy of data stated by respondents is the most
commonly questioned aspect, since it can lead to measurement errors and biases
(Wang and Yang 2019).
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Looking at the objective approach, the models are often considered too simpli-
fied. There is also evidence that the 3D model is not valid universally. Salvo et al.
(2014) calculated a walkability index in Cuernavaca (Mexico). The index consisted
of population density, street connectivity, LUM and the share of retail space areas,
with the first three variables being part of the 3D model. In contrast with the widely
accepted knowledge, in the more walkable areas there was recorded the lower
physical activity of individuals. Similar research in Hong Kong (Lu et al. 2017) did
not reveal any significant relationship between LUM, street connectivity and walk-
ing. In that case, population density had a positive effect on walking in the case of
moderately dense populated areas only. In the case of the highest population densi-
ty recorded in the area examined, the density had a negative effect on walking.
Other findings from Nanjing (Xu et al. 2010) indicate that there may be a negative
association between population density and physical activity. The results of Xu et
al. (2010) and Lu et al. (2017) showed that the most favourable walkability values
are in the moderately populated areas, which can be caused by a lack of open pub-
lic space and recreational urban amenities as well as the perception of safety reduc-
tion. Such findings indicate the existence of a population density threshold effect
(Lu et al. 2017). However, there are no similar results from Europe and the so-
called “Western world”, which may be caused by the absence of high population
density values comparable with some parts of Asia.

Another critique of the objective approach is related to the theory of residential
self-selection claiming that individuals can choose to live in neighborhoods that
reflect their preferences for an active lifestyle, but their behaviour is not signifi-
cantly changed (Giles-Corti et al. 2013). In other words, physically active individu-
als choose districts with higher walkability, while less physically active subjects
are often satisfied with low-walkable areas. This can explain why the inhabitants of
the objectively higher-rated neighborhoods walk more. The self-selection theory
questions the standard approach to the walkability study which works on the as-
sumption that the behaviour of individuals is changed by neighborhood environ-
mental attributes. The fact that individuals choose their place of residence also ac-
cording to walkability was confirmed, for example, by van Dyck et al. (2011) or
Christiansen et al. (2014). Based on this theory, the biases of results were found by
e.g. Scheiner and Holz-Rau (2007) and Christiansen et al. (2014). Moreover, resi-
dential self-selection theory was addressed by numerous other scientific papers on
walkability (Bhat and Guo 2007, Mokhtarian and Cao 2008, Nass 2009, Boone-
Heinonen et al. 2011, Yu and Zhu 2015 and Lindeléw et al. 2017).

BIBLIOMETRIC ANALYSIS AND A CRITICAL REVIEW
OF A WALKABILITY RESEARCH IN THE POST-SOCIALIST
COUNTRIES

Methods

A Web of Science Core Collection data valid for 21st of May 2020 was generat-
ed and processed in the analysis. The key word used for the Web of Science search
was “walkability”. Together, 2,163 records were found, of which 57 had at least
one co-author from a post-socialist country. Because of the assumption of a lower
number of records by researchers from post-socialist countries, the time period for
search was not specified, to ensure that all the records will be found. For the same
reason, all the records including articles, proceedings papers and meeting abstracts
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were considered. Using the VOS viewer network visualization, which is a software
for constructing and visualizing bibliometric networks, the terms were extracted by
title and abstract fields with a minimum number of 6 occurrences. The terms were
then clustered and linked to each other according to their co-occurrence, which is
visualized by the size of the lines. The size of the circles and labels depend on a
weight (occurrence) of a particular key word. The critical review is focused mainly
on the research areas, methods and participants chosen for the research with an em-
phasis on their limitation detection.

Results and discussion

Although several post-socialist countries have participated in the walkability
research so far (Tab. 1), the most productive were scientists from the Czechia, with
publications focused solely on health issues and published in health-related jour-
nals, with the exception of one proceedings paper concerned to the GIS-based pe-
destrian network optimization (Mudroii and Pachta 2013). The majority of the pa-
pers have their origin at the Palacky University Olomouc (25 records).

Tab. 1. List of the countries according to the number of documents

Countries Record Count Countries Record Count
Czechia 28 Slovakia 2
Poland 8 Slovenia 2
Estonia 5 Albania 1
Hungary 5 Croatia 1
Lithuania 5 Romania 1
Serbia 2 Russia 1

Source: Web of Science Core Collection 21.5.2020.

Research areas and methods in the post-socialist walkability research

As shown in Tab. 2, most of the research was published in journals concerning
the physical and mental health of people. On the contrary, development of urban
areas played a less important role and was not the focus of interest in post-socialist
countries. Even global records concern the health-related walkability issues prima-
rily, however, there has been an effort to address other topics as well. Moreover,
the source titles are less evenly represented in post-socialist countries compared to
the global records.

Tab. 2. Overview of the most frequent source titles

Source titles Records % of 57
International Journal of Environmental Research and Public Health 7 12.28
International Journal of Behavioral Nutrition and Physical Activity 6 10.53
Acta Gymnica 3 5.26
Preventive Medicine 3 5.26
Bmc Public Health 2 351
Central European Journal of Public Health 2 3.51
Environmental Health Perspectives 2 3.51
Health & Place 2 351
International Journal of Health Geographics 2 3.51
Journal of Physical Activity & Health 2 3.51
Obesity Reviews 2 351

Source: Web of Science Core Collection 21.5.2020.
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Looking at the VOS viewer Network visualization (Fig. 1), the key words relate
primarily to the general walkability-related words (red cluster) and various envi-
ronmental attributes connected to the health issues (blue and green cluster). The
occurrence of terms from behavioural science was in most cases limited to the yel-
low cluster and was not strongly related to the other items.
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Fig. 1. Network visualization showing co-occurrence of key words in papers with at least
one author from a post-socialist country

Source: Web of Science Core Collection 21.5.2020.

Health-related topics

Most of the records concerned a connection between walkability and physical
activity of individuals, looking at walking, cycling or movement behaviour in gen-
eral. Of that, a significant amount of research was conducted during the IPEN pro-
ject (International Physical Activity and Environment Network Study), which is a
multiple country network aiming to gain data for joint analyses through the com-
mon methods and measures implementation. From the post-socialist countries, sci-
entist from the Czechiawere the most active in the study. Other members of the
network from the region were from Poland, Serbia and Slovenia. Data comparabil-
ity and a large number of participants allow for generally valid conclusions to be
drawn. However, such research is subject to a number of limitations. As the topics
and research questions in all the IPEN-related articles are similar, the variability of
the acquired knowledge is not rich. Moreover, the research is focused on the
“average adult” solely which omits other city inhabitants and users. There are also
other works examining the relationship between walking environment and physical
activity that are not part of the IPEN project. The common constraints of the non-
IPEN papers are e.g. a limited number of participants and research conducted in a
small area only. The exceptions are e.g. Compernolle et al. (2016a) who conducted
a research with 5,205 adults in 5 different regions across Europe, Pelclova et al.
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(2014) whose research involved 1,422 older women as well as Rubin et al. (2015)
who considered responses of 23 621 participants in the Czech National Population
and Housing Census 2011.

In general, most of the walkability vs. physical activity studies are based on two
main data types. First, there is walkability-related data either using the NEWS/
ANEWS methodology of the subjective environmental perception (e.g. Pelclova et
al. 2012, Mitas et al. 2013, Owen et al. 2018 and Cuberek et al. 2019) or imple-
menting methods of obtaining the objective data, including the 3D model or other
methods of walkability index calculation (e.g. Buck et al. 2015 and 2019, Christi-
ansen et al. 2016, Cerin et al. 2017 and Sun et al. 2020b). Second, the physical ac-
tivity data can be device-based using a pedometer or accelerometer (e.g. Cuberek et
al. 2019, Buck et al. 2015 and 2019, Dygryn et al. 2010, Sigmundova et al. 2011,
Cerin et al. 2017 and Owen et al. 2018) or self-reported (e.g. Sun et al. 2020b,
Pelclova et al. 2012, Mitas et al. 2013 and Christiansen et al. 2016).

Common shortcoming of such papers is a simplified research question, often
focused solely on the association between environmental conditions and walking
with a lack of variables considered. Few exceptions are some of the non-IPEN-
related papers adding other factors as well, such as BMI (Dygryn et al. 2010, Sig-
mundova et al. 2011 and Compernolle et al. 2016b), age, education, safety con-
cerns of parents and season (Buck et al. 2015). Another exception is a work by
Compernolle et al. (2016a) who, despite using walkability and physical activity
data only, chose the original way of data collection — combining the perception of
safety, aesthetics, destinations and functionality of the walking environment with
objective observations using the Google Street View virtual audit and online sur-
vey regarding movement behaviour.

However, some of the health-related topics are focused on other issues. As an
example, Sofkova et al. (2013) examined the association between walkability and
body composition in obese and overweight women. Other obesity-related papers
were those by Roda et al. (2016) and Mackenbach et al. (2016). Walkability has
also been considered as one of the factors of environmental exposure influencing
child development during pregnancy (Robinson et al. 2018 and Agier et al. 2019).

Non-health-related topics

There has been a limited number of the post-socialist authors dealing with non-
health related walkability research questions and topics. Additionally, some of
them understand the concept of walkability in a simplified way: equally to accessi-
bility or walking distance. That is the case of records pertaining to the modelling of
walking accessibility to amenities (Tiran et al. 2019), modeling of the optimal pe-
destrian network (Mudron and Pachta 2013) and research concerned the urban
green spaces distribution (Silva et al. 2018). Other works focused on walking of
youth either in association with a perceived safety using NEWS-A walkability data
and IPAQ form to quantify physical activity (Mitas et al. 2018) or examining tem-
poral changes in active commuting to school in different built environments apply-
ing a basic 3D model together with commuting data from the Czech Census of
Population and Housing 2001 and 2011 (Dygryn et al. 2015). The conventionally
used methods implemented in these two papers and applied to thousands of partici-
pants allow us to reveal more reliable results which are comparable with other
studies. On the other hand, such an approach can be considered impoverished by a
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lack of new or more creative approaches. In contrast, Jaskiewicz and Besta (2014)
used several behavioural methods in addition to NEWS to reveal the relationship
between walkability and satisfaction with life. At the same time, a sufficient num-
ber of participants was involved in the study, exceeding 600 individuals. In another
study, Sziics et al. (2017) involved not only participant observations and a ques-
tionnaire, but also interviews with local stakeholders and policy makers to uncover
opportunities for walkability in two middle-sized European cities of Szeged and
Valencia.

Even with these topics, there is space for international collaborations (e.g.
Porgbska et al. 2019 and Sun et al. 2020a). In some cases, the subject of the coop-
eration is the comparison of the results from two different cities or countries, such
as the Czechia and Poland (Mitas et al. 2018), Faro and Tartu (Silva et al. 2018) as
well as Novi Sad and Koper (Farki¢ et al. 2015). Other examples are comparative
studies of cities located in the same countries, however, without foreign scientists
involved. This way, Tri-city agglomeration in Poland J askiewicz and Besta 2014),
same as cities of Olomouc and Hradec Kralové in the Czechia (Dygryn et al. 2015)
were examined.

Methodological and theoretical walkability papers by post-socialist authors

Lastly, post-socialist authors have published methodological as well as theoreti-
cal papers concerning walkability issues. While the first of them pertains to the
development and validity evaluations of NEWS modifications (Jaskiewicz and
Besta 2016 and Cerin et al. 2019), the second category is devoted to the critical
insights in implementing sustainable mobility plans and strategies in particular
cities from the urban planning point of view. The advantage of spatial planning
papers can be seen in the describing of the initiatives in implementing various prac-
tices types and pointing to the problems of political will. However, such articles
often omit a research review and discussion with other authors’ ﬁndlngs (e.g
Turon et al. 2017 and Kamrowska-Zatuska 2018). The exception is a paper by van
Hoof et al. (2018) whose work includes not only an overview of projects for older
people in Cracow and The Hague, but also a review of the relevant scientific litera-
ture.

Participants and focus groups in the post-socialist walkability research

Even in the western walkability literature, there has been a limited attention to
the diversity of abilities and ages, which is evidenced in the review of Stafford and
Baldwin (2018). This leads to the dominant group prioritization and standardiza-
tion of planning and design of neighbourhoods. Everyone not considered an
“average adult” is therefore vulnerable to planning marginalization.

According to evidence of Dumbaugh (2008) and Webb et al. (2017), the walk-
ing speed of an average adult is different compared to people with mobility impair-
ments and seniors. Additionally, different groups perceive and encounter different
barriers on the route (e.g. Huertas-Delgado et al. 2019 and Routhier et al. 2019). Of
the 57 papers examined, only 4 of them focused on the older adults and age-
friendly cities (Pelclova et al. 2012 and 2014, van Hoof et al. 2018 and Cuberek et
al. 2019) and two studies pertained to the small children primarily (Buck et al.
2015 and 2019). Youth was examined by some authors as well (e.g. Dygryn et al.
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2015, Cerin et al. 2019 and Mitas et al. 2018). Although youth may have different
preferences regarding a walkable environment, their walking abilities are not as
much different compared to an “average adult”. With a few exceptions, we did not
observe studies combining several age categories at once. One of the exceptions is
a remarkable study pertaining to the children quantifying differences of trajectories
over age, and thus comparing various life stages from 3 to 15 years old individuals
(Buck et al. 2019). However, as a limitation, only traditional objective walkability
variables were used in this study, with no attempt to implement qualitative met-
hods. On the other hand, not a single record deals with a sensory, cognitive or mo-
bility impairments, which is a significant difference compared to the western re-
search. Other topics are also neglected, such as walking of mothers on maternity
leave.

CONCLUSIONS AND FUTURE RESEARCH AGENDA

In the early stages of the walkability research, the studies were conducted pri-
marily in the field of urban planning, using objective indicators solely. However,
the walkability concept has later began to be linked to the sphere of public health
and physical activity of individuals. Current research focuses primarily on health,
social and behavioural aspects of walkability. Comprehensive studies, however,
require a certain degree of knowledge of several more scientific fields, such as be-
havioural studies, geography, social sciences as well as economy. For instance,
behavioural sciences enable to examine the connections between characteristics of
an individual and his spatial behaviour. This way, e.g. spatio-temporal patterns,
gender differences in walking behaviour or the travel mode choice can be clarified.
Geography brings a spatial approach to the problem and the possibility of using
analytical GIS-based tools.

While walkability research has a long tradition in the Anglo-Saxon, Latin
American, and East Asian countries, there is a lack of such studies in the post-
socialist environment. In this paper, bibliographical analysis as well as critical re-
view of the walkability-related papers by post-socialist authors were presented. In
this region, the culture of the car is still typical as a symbol of social status which
has been reflected in the traffic behaviour of individuals. What attention is paid to
the walkability research in such a different cultural environment? To answer this
question, the aim was to shed light on the specifics of the research by authors from
the post-socialist countries. Based on their limitations, a future research agenda can
be described as follows:

1. To increase the research topics diversity, more non-health related questions
should be tested. Also, cooperation of scientists from several different disciplines is
desirable, which could lead to the research findings enrichments. Interdisciplinary
studies could shed light on some of the unexplored connections between health-
related, spatial, environmental, economic as well as social aspects of walkability.
There is also a need to link urban practice with relevant scientific knowledge.
Therefore, in the papers written by urban planners, own research or at least a dis-
cussion between existing or proposed walkability implementations and the related
scientific literature should be included.

2. Whereas the post-socialist authors rely mainly on conservative approaches to
measuring walkability and physical activity, there is a gap in applying alternative

230



GEOGRAFICKY CASOPIS / GEOGRAPHICAL JOURNAL 72 (2020) 3, 219-242

methods. Examples of this could be a more diverse range of indicators included,
alternative methods of data sampling or qualitative analysis implementation.

3. The post-socialist authors may consider minority groups during the research
design creation. An example could be to avoid standardization of indicators meas-
ured, and instead adapt them to various groups with different abilities (e.g. im-
paired individuals), ages (e.g. children, adolescents, adults and older adults) and
lifestyles (e.g. mothers on maternity leave and retired persons).

Despite the above-mentioned shortcomings, the post-socialist walkability re-
search has also its qualities, such as international collaboration and comparative
studies conduction. Although, compared to the rest of the world, the research has
started with a time delay with the first record in the WOS Core Collection in 2010,
it has a potential to become the basis for municipal representatives to create a
healthy walking environment in the future.

This paper was supported by the Scientific Agency of the Ministry of Education,
Science, Research and Sport of the Slovak Republic and the Slovak Academy of
Sciences under the grant VEGA 2/0113/19.
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Katarina Risova

VYSKUM SCHODNOSTI: KONCEPT, METODY A KRITICKE
ZHODNOTENIE STUDIi Z POSTSOCIALISTICKYCH KRAJIN

Vhodné podmienky pre pesiu dopravu st jednym z hlavnych pilierov udrzateI'nej mest-
skej mobility (Southworth 2005, Kenworthy 2006, de Freitas Miranda a da Silva 2012 a
Rafiemanzelat et al. 2017). Podmienky pre pesiu dopravu sa v anglickej literatire oznacuju
terminom “walkability”. Definované mozu byt ako miera, do akej prostredie urbanisticky
zohl'adiiuje potreby chodcov. Slovensky ekvivalent anglického pojmu “walkability” v od-
bornej literatire zatial’ nie je zauzivany. Naskytd sa cely rad opisnych pomenovani, ako
napriklad “priatel'skost’ k chodcom”, “podpora peSicho pohybu”, “zohladnenie potrieb
chodcov” a iné. V odbornom texte vSak prirodzene hadame krat$i vyraz, jednoznacne od-
kazujuci na sledovany fenomén. Navrhujeme preto pojem schodnost. Podl'a Kratkeho slov-
nika slovenského jazyka (Kacala et al. 2003) pridavné meno schodny znamena “vhodny na

240



GEOGRAFICKY CASOPIS / GEOGRAPHICAL JOURNAL 72 (2020) 3, 219-242

chodzu”, ¢im sa tento vyraz javi ako najvhodnejsi ekvivalent zauzivaného anglického ter-
minu. Ustrednou myslienkou schodnosti je, Ze dostupnost’ nie je jedinym faktorom ovplyv-
nujucim vyber spdsobu dopravy. Namiesto toho ide o suhrn viacerych objektivnych, ako aj
subjektivne vnimanych premennych, ktoré nemusia byt’ I'ahko kvantifikovatelné.

Hlavnym cielom prispevku je otvorit’ diskusiu tykajicu sa vybranych tedrii a pristupov
k meraniu a kvantifikacii schodnosti, ako aj uskuto¢nit’ bibliometricku analyzu a poskytnat’
kritické zhodnotenie odbornej literatiry z prostredia postsocialistickych krajin, kde pred-
metny koncept este stale nie je dostatocne udomacneny.

Existujt tri hlavné spdsoby merania schodnosti: objektivny, subjektivny a ich kombina-
cia. Vedecké prace zalozené na objektivnom pristupe najéastejie vyuzivaju tzv. 3D model
(Cervero a Kockelman 1997), ktory pracuje s tromi premennymi: diverzita (zmie$ané vyu-
zitie zeme), hustota (hustota zal'udnenia, budov ¢i pracovnych miest) a dizajn ulic (hustota
krizovatiek). Autori 3D modelu dokazali, ze tieto premenné podporujii chédzu v meste.
Subjektivny pristup hodnotenia schodnosti sa zameriava na percepciu jednotlivcov a iné
behavioralne premenné, pricom aj v tomto pripade existuji rézne hodnotiace schémy. Prav-
depodobne najpouzivanejSou je NEWS (z anglického New Environment Walkability Scale)
povodne navrhnuta autormi Saelens et al. (2003), ktora ma podobu dotaznika. Oba spomi-
nané pristupy vSak Celia kritike. Pri subjektivnom pristupe st najcastejSie spochybniované
data udavané samotnymi respondentami. Vzniknuté nepresnosti v udajoch mézu viest’
k chybam a odchylkam v meraniach a spdsobit’ tak skreslenie zisteni (Wang a Yang 2019).
V pripade objektivneho pristupu st zas modely Casto povazované za prili§ zjednoduSené.
Existuju tiez dokazy, ze 3D model nie je univerzalne platny. Autori Xu et al. (2010), Salvo
et al. (2014) ¢i Lu et al. (2017) spochybnili tvrdenie, Ze existuje priama imernost’ medzi
hustotou zaludnenia a pozitivnymi hodnotami schodnosti. Namiesto toho poukazuju na
existenciu efektu prahovych hodnét hustoty zal'udnenia, pricom v prostredi niektorych hus-
to zaludnenych azijskych miest si najpriaznivejsie hodnoty schodnosti v stredne zal'udne-
nych oblastiach. Dalsia kritika objektivneho pristupu sa viaZze na tedriu vlastného vyberu
lokality byvania (residential self-selection). Ta hovori, ze jednotlivci si mézu zvolit’ Zivot
v $tvrtiach, ktoré odrazaju ich preferencie tykajuce sa aktivneho Zivotného §tylu, no ich
spravanie nie je vyrazne menené (Giles-Corti et al. 2013). Jednoduchsie povedané, fyzicky
aktivni jednotlivci si vyberu stvrt’ s vysSou schodnost’ou, zatial’ ¢o menej fyzicky aktivnym
jednotlivcom stacia aj $tvrte vykazujtice niz§iu schodnost’. To by vysvetl'ovalo, prec¢o oby-
vatelia objektivne vyssie hodnotenych Stvrti chodia viac. Touto tedriou je spochybnovany
Standardny pristup k $tadiu schodnosti, ktory pracuje s predpokladom, ze podmienky Stvrte
menia spravanie obyvatel'ov — prostredie vhodné pre pesiu dopravu povzbudi jednotlivcov
k chd6dzi, kym nevhodné prostredie ich chodzu obmedzi.

Zatial’ ¢o v anglosaskom, latinskoamerickom ¢i vychodoazijskom prostredi ma vyskum
schodnosti pesieho prostredia uz svoju niekol’koro¢ni1 tradiciu, v postsocialistickych kraji-
nach je zastipeny v minimalnej miere. Kym v ranych fazach studia sa doraz kladol najma
na odhalovanie objektivnych faktorov ovplyviiujacich pesiu dopravu, v sucasnosti sa sveto-
vy vyskum ststred’uje primarne na zdravotné, socidlne a behavioralne aspekty schodnosti.
Je to tak vSak aj v pripade vyskumu autorov z postsocialistickych krajin? Na tuto otazku
sme sa pokusili zodpovedat’ prostrednictvom uskuto¢nenia bibliometrickej analyzy a kritic-
kého zhodnotenia vyskumu v predmetnej oblasti.

Analyza bola uskuto¢nena prostrednictvom $tudia vSetkych odbornych a vedeckych
zaznamov z databazy Web of Science Core Collection, ktoré boli k 21. 5. 2020 dohl'adatel-
né prostrednictvom kIa¢ového slova ,,walkability” a figuroval pri nich asponi jeden autor
z niektorej z eurdpskych postsocialistickych krajin. Z analyzy vyplynulo, Ze postsocialistic-
ka odborna a vedecka literatira v oblasti schodnosti sa vyznacuje viacerymi limitdciami, na
zaklade ktorych mozZno definovat tieto vyzvy pre d’al§i vyskum:

Viacsina prispevkov pracuje s vyskumnymi otazkami, ktorych ustrednou témou je zdra-
vie obyvatelov, pricom neberie do Gvahy ostatné perspektivy. Hladanie odpovedi na iné
vyskumné otazky, ako aj zapojenie viacerych vednych disciplin by mohlo viest’ k obohate-
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niu ziskanych poznatkov, ¢im by mohli byt ozrejmené niektoré suvislosti medzi zdravotny-
mi, priestorovymi, environmentalnymi, ekonomickymi i spolo¢enskymi aspektmi schod-
nosti. TaktiezZ by bolo vhodné, ak by v odbornych textoch urbanistov existovala diskusia
s relevantnou vedeckou literatdrou.

Ako nedostatok méze byt’ vnimana aj skutocnost’, Ze postsocialisticki autori sa spolicha-
ju najma na konzervativne spdsoby merania schodnosti. RieSenim by mohlo byt” hodnotenie
SirSicho mnozstva indikatorov, vyuzivanie alternativnych metdd zberu dat, ako aj imple-
mentacia kvalitativnej analyzy.

Vigsina sledovanych prac hodnoti priestor pre peSich z pohladu Standardizovaného
dospelého jedinca a zabiida tak na minoritné vekové skupiny uzivatel'ov. Jedincami s roz-
nymi druhmi zdravotného postihnutia sa postsocialisticky vyskumnici nevenovali ani
v jednom prispevku. RieSenim by mohlo byt vyhnut' sa Standardizacii indikatorov schod-
nosti a namiesto toho ich prisposobit’ jedincom s réznymi schopnost’ami (napr. zdravotne
postihnutym), v réznom veku (malym detom, adolescentom, dospelym aj seniorom) a
s roznym zivotnym S§tylom (napr. rodi¢ia na materskej dovolenke).

Napriek spomenutym nedostatkom, postsocialisticky vyskum schodnosti sa vyznacuje
aj nickol’kymi vyhodami, napriklad existenciou medzinarodnej spoluprace ¢i uskutociova-
nim komparativnych $tidii. Hoci sa vyskum predmetnej oblasti v tomto regione zacal vyvi-
jat s Casovym oneskorenim (prvy zaznam v databaze WOS Core Collection je z roku
2010), v buducnosti ma potencial stat’ sa podkladom pre zemné planovanie v oblasti zlep-
Sovania kvality prostredia pre pesich.
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